INTRODUCTION {#sec1-1}
============

Fine-needle aspiration cytology (FNAC) is the first tissue-based procedure applied before any surgical intervention. It has now been widely accepted by head and neck surgeons as an excellent though challenging, the primary method of evaluating the space occupying lesions of salivary gland.

A nodule or diffuse enlargement of the salivary glands may be caused by inflammation, cystic lesion, degenerative process, or benign/malignant neoplasm. Salivary gland neoplasms account for 2%--6.5% of all the head and neck neoplasms.\[[@ref1]\] The apparent increase in the incidence of salivary gland lesions in some places has been the reason attributed to the current widespread practice of fine-needle aspiration (FNA) in the diagnosis of salivary gland lesions. FNA renders specific diagnosis in the majority of cases, thus helps the surgeon to appropriately plan treatment which ranges from conservative management for nonneoplastic lesions, wide local excision for benign neoplasms, radical surgery for malignant tumors and chemotherapy/radiotherapy for metastasis and lymphoproliferative disorders. The cytological evaluation of salivary gland tumors is sometimes limited by wide range and heterogeneous nature of benign and malignant tumors arising in this area, many of which share overlapping cytological features, thus making the diagnosis problematic at times. The accuracy of cytological diagnosis depends on multiple factors that include aspirator experience, size of the lesion, clinical and radiological data about the lesion and utilization of Romanowsky type of stain for FNA of salivary gland lesions.

The aim of the present study was to analyze adequacy rate in relation to size of the lesion and to evaluate varied cytological spectrum of salivary gland lesions with emphasis on differential diagnosis and their correlation with age, gender and anatomical site.

MATERIALS AND METHODS {#sec1-2}
=====================

This was a prospective study over a period of 3 years (from January 2013 to December 2015) comprising 170 patients with salivary gland space occupying lesions who underwent FNAC in our Department of Pathology. The clinical data pertaining to patients' age, sex and anatomical site were recorded. The patients' consent was taken before the procedure.

All the aspirations were performed by cytopathologists using a 22-gauge needle, and the smears were prepared on clean glass slides. The air-dried smears and ethanol fixed smears were stained with May Grunwald\'s Giemsa, Papanicolaou and Hematoxylin and Eosin, respectively. The special stains such as Ziehl--Neilson (ZN) were used as and when required. The stained FNA smears were examined by two cytopathologists independently for cytomorphological findings, diagnosis and differential diagnosis where needed.

The SPSS 17 software version (IBM, Inc.,) was used for statistical analysis, and Chi-square test was used to access the association of cytological diagnosis with gender, age and anatomical site in both nonneoplastic as well as neoplastic lesions. *P* ≤ 0.05 was considered statistically significant.

RESULTS {#sec1-3}
=======

During the present study, 170 patients underwent FNA of salivary gland lesions. The cytological smears were categorized into two groups: Group 1 - adequate aspirations (150, 88.2%) when smears had sufficient cellularity and were suggestive of a definitive diagnosis. Group 2 - inadequate aspirations (20, 11.7%) when smears did not show any epithelial cells and comprised blood/necrosis only.

The adequate aspirations (150, 88.2%) were categorized as neoplastic (80, 53.33%) and nonneoplastic (70; 46.66%). An association between the size of lesion and adequacy of FNAC aspirations is found with highest number of inadequate and inconclusive aspirations (54.83%) in the size of lesion measuring 0.1 \< 1.0 cm followed by 3.79% inadequate and inconclusive aspirations in the group where size was 1 \< 2 cm. A Chi-square statistics with degree of freedom (4) with Chi-square value (68.238) shows that size of the lesion has a significant level of association (*P* \< 0.001) with the positive outcome of FNAC as shown in [Table 1](#T1){ref-type="table"}.

###### 

Distribution of adequate and inadequate salivary gland aspirations according to the size of lesion

![](JOMFP-21-203-g001)

Neoplastic lesions {#sec2-1}
------------------

The distribution of the various neoplastic lesions (80; 53.33%) was 66 (82.5%) benign, 12 (15%) were malignant and 2 (2.5%) were suspicious of malignancy as shown in Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}. Among benign neoplasms, the pleomorphic adenoma (62; 93.3%) was the most frequent followed by Warthin\'s tumor (4; 6%). The most common malignant neoplasms were adenoid cystic carcinoma (6; 50%), followed by mucoepidermoid carcinoma (MEC) (4; 33.3%), malignant lymphoma (1; 8.3%) and metastatic carcinomatous deposits (1; 8.3%). In two cases, cytological picture indicated suspicion for malignancy however specific tumor typing could not be done.

###### 

Distribution of salivary gland tumors according to sex and age in eighty cases

![](JOMFP-21-203-g002)

###### 

Distribution of salivary gland tumor (eighty cases) according to site

![](JOMFP-21-203-g003)

The female predominance was seen in all neoplasms except in Warthin\'s tumor, which was more frequent in males in our study; however, no statistically significant association was seen between the type of neoplasms (benign/malignant) and gender (*P* = 0.820) as shown in [Table 2](#T2){ref-type="table"}.

The male to female ratio in benign and malignant neoplasms was 1:5 and 1:6, respectively. We observed benign neoplasms occurred more frequently in patients with age \<40 as compared to malignant tumors were commonly seen in patients older than 40. A strong positive association was seen between the type of neoplasms (benign/malignant) and age (*P* \< 0.001).

The parotid gland (52%) was the most commonly involved by neoplasms, followed with submandibular gland (17%) and minor salivary glands (11%). The benign tumors were significantly more frequent in the parotid gland (49%), whereas the malignant was significantly more frequent in the minor salivary glands (11%). It was observed that type of neoplasms (i.e., benign/malignant) had a positive correlation with the anatomical site (*P* \< 0.001) as shown in [Table 3](#T3){ref-type="table"}.

Pleomorphic adenoma (was more frequent in females (88.7%) in contrast Warthin\'s tumor which occurred exclusively in males. The pleomorphic adenoma was more common in age \<40 in contrast all the four cases of Warthins occurred in age group \>40. The pleomorphic adenoma most commonly occurred in parotid gland (72.5%) and small fraction involved submandibular gland (27.41%). However, Warthin\'s tumor involved parotid gland exclusively. The age distribution and site of involvement of benign neoplasms is shown in Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}.

The adenoid cystic carcinoma and MEC showed female predominance with majority of patients were older than 40 and frequently involved minor salivary gland. The malignant lymphoma and metastatic carcinomatous were observed in one patient each with age more than 40 and involved minor salivary gland and parotid gland, respectively, as shown in Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}.

The degree of association of specific tumor subtype with gender, age and anatomical site was *P* = 0.001, *P* \< 0.001 and *P* \< 0.001, respectively. The anatomical site showed positive correlation with gender as well with age among neoplastic lesions (*P* = 0.005 and *P* \< 0.001).

Nonneoplastic lesions {#sec2-2}
---------------------

The distribution of the nonneoplastic lesions is summarized in Tables [4](#T4){ref-type="table"} and [5](#T5){ref-type="table"}. The nonneoplastic lesions (70) included 48 (68.6%) cases of chronic sialadenitis, 12 (17.1%) cases were reported as mucocele, 8 (11.4%) cases of acute sialadenitis and 2 (2.9%) cases as tubercular granulomatous. The females (57.1%) were more frequently involved by nonneoplastic lesions and 42 cases occurred in patients with age \<40. The parotid gland (51.4%) was more frequently involved by nonneoplastic lesions followed by submandibular gland in (44.2%) and minor salivary glands in (4.2%). No statistically significant association was found between cytological subtype of nonneoplastic lesion and gender (*P* = 0.938) as well as among anatomical site with cytological subtype (*P* = 0.557) and age (0.110) as shown in [Table 4](#T4){ref-type="table"}.

###### 

Distribution of nonneoplastic salivary gland aspirates (70) in accordance with gender, age and site

![](JOMFP-21-203-g004)

###### 

Correlation of site with gender and age among nonneoplastic lesions of salivary glands (70)

![](JOMFP-21-203-g005)

A positive correlation was seen between site and gender (*P* = 0.001) in cases of nonneoplastic lesions and cytological subtype of nonneoplastic lesion with age (*P* = 0.004) as depicted in [Table 5](#T5){ref-type="table"}.

DISCUSSION {#sec1-4}
==========

The role FNA in the diagnosis of salivary gland lesions has evolved over the years. Although clinical and radiological parameters help to narrow the differential diagnosis, the tissue diagnosis still remains the gold standard. The aim of FNA was to distinguish nonneoplastic from neoplastic and further subtype where ever possible. FNAC provides useful information on the management of salivary gland lesions and prevents unnecessary surgery in cases of nonneoplastic lesions and identification of malignancy helps the surgeon in deciding type and extent of surgery. A stepwise approach in FNA of salivary glands starts from clinical examination of the lesion, type of aspirate aspirated and microscopic examination of smears.

The cytological analysis in the present study revealed 88.2% as adequate for evaluation and 11.7% as inadequate aspirations. A study conducted by Das *et al*.\[[@ref2]\] on 712 patients of salivary gland aspirates also showed 96% aspirates as adequate for evaluation. Similar study results were obtained by Nguansangiam *et al*.,\[[@ref3]\] who evaluated 290 salivary gland aspirates and found 5.2% aspirates as inadequate for evaluation. In the current study, it was observed that number of inadequate aspirations (54.83%) were seen in the lesions of size (0.1 \< 1.0 cm), followed by 3.79% in the group (1 \< 2 cm). This showed relative difficulty in obtaining the aspirate from smaller lesions. In the current study, 150 aspirates were regarded as adequate for evaluation, out of which 80 (53.3%) were reported as neoplastic, 70 (46.6%) as nonneoplastic. Studies done by Singh Nanda *et al*.\[[@ref4]\] on 127 salivary gland aspirates revealed 44.1% aspirates as neoplastic and 55.9% as nonneoplastic.

Neoplastic lesions {#sec2-3}
------------------

The eighty aspirates which were reported as neoplastic were further categorized as benign (66; 82.5%) malignant (12; 15%) and suspicious for malignancy (2; 2.5%). This is in concordance with studies conducted by Nguansangiam *et al*.,\[[@ref3]\] who reported 89.47% as benign, 8.27% as malignant and 2.25% as suspicious of malignancy. Salivary gland tumors - showed female predominance with an overall male:female ratio of 1:5.1 and male:female ratio among benign and malignant neoplasms was 1:5 and 1:6, respectively. Al-khateeb and Ababneh\[[@ref5]\] and Vargas *et al*.\[[@ref6]\] described male:female ratio varying from 1:1.2 to 2:3. The present study showed no statistical correlation between tumor type (benign/malignant) and gender (*P* = 0.832) which is in concordance with study conducted by de Oliveira *et al*.\[[@ref7]\] The benign neoplasms (52 cases) involved patients who were younger than 40 years in contrast to malignant tumors (14 cases) which were more frequently seen in patients older than 40. We observed statistically positive correlation between tumor type and age (*P* \< 0.001) which is similar to the results obtained by de Oliveira *et al*.\[[@ref7]\] William *et al*.\[[@ref8]\] reported peak incidence for benign tumors in fourth decade of life while for malignant neoplasms as seventh decade. In present analysis, benign neoplasms frequently involved major salivary glands while malignant neoplasms occurred in minor salivary glands (*P* \< 0.001). Previously reported study also observed that the likelihood of a salivary gland being malignant is inversely propotional to size of the gland.\[[@ref9]\]

Among benign neoplasms, pleomorphic adenoma was most common, comprising 77.5% of all neoplasms and 93.93% of benign neoplasms. This is in concordance with a study conducted by Vargas *et al*.\[[@ref6]\] and Ito *et al*.,\[[@ref10]\] who reported the incidence of pleomorphic adenoma as 67.7% and 67.8%, respectively. The majority of pleomorphic adenoma occurred in parotid gland (45 cases) and the remaining in submandibular gland (17 cases). They were frequent in females with age \<40. The pleomorphic adenoma is the most notorious neoplasm. Although most of these neoplasms were readily identified because of their biphasic pattern, comprising epithelial/myoepithelial cells and magenta chondromyxoid stroma \[[Figure 1](#F1){ref-type="fig"}\]. These tumors exhibit wide morphological spectrum varying from predominantly epithelial types to predominantly stromal types which often poses diagnostic challenge to cytopathologists. If epithelial component predominates in smears, then the tumor needs to be differentiated from monomorphic adenoma, myoepithelioma and low-grade carcinoma.\[[@ref11][@ref12]\] However, in cases of increased stroma with or without hyaline globules, it has to be differentiate from adenoid cystic carcinoma.\[[@ref11][@ref12]\] The smears from pleomorphic adenoma with metaplastic squamous cell and scant mucoid materials may be misinterpreted as MEC.\[[@ref13]\] If myxoid material is abundant and epithelial cells are sparse, then it can be mistaken for retention cyst\[[@ref14]\] cases. The myoepithelial cells have tremendous potential for differentiating into various cytomorphologic forms, a finding which is more evident on cytologic smears and are seen as plasmacytoid, spindle and stellate cells. The smears with predominance of plasmacytoid myoepithelial cells need to be differentiated from malignant lymphoma and plasma cell proliferations.\[[@ref15]\]

![Cytological smear shows epithelial cells embedded in chondromyxoid stroma in case of pleomorphic adenoma, MGG, ×40](JOMFP-21-203-g006){#F1}

We reported ten cases of pleomorphic adenoma exhibiting squamous cell metaplasia and 22 cases with plasmacytoid differentiation \[[Figure 2](#F2){ref-type="fig"}\] and one case which had hyaline globule in addition to chondromyxoid stroma.

![Smear shows myoepithelial cells exhibiting plasma cell differentiation in case of pleomorphic adenoma, H&E, ×40](JOMFP-21-203-g007){#F2}

Warthin\'s tumor was third most common neoplasm (5%) in our study, affecting only males and involving parotid gland. The similar results were obtained by Li *et al*.\[[@ref16]\] and de Oliveira *et al*.\[[@ref7]\] The three main components that characterize the cytological smears of Warthin\'s tumor are oncocytes, lymphocytes and dirty fluid background \[[Figure 3](#F3){ref-type="fig"}\]. The differential diagnosis of Warthin\'s tumor includes lymphoepithelial cysts of salivary gland, chronic inflammatory and obstructive duct lesions exhibiting oncocytic metaplasia and lymphocytes.\[[@ref17][@ref18]\] Its needs to be differentiated from oncocytic neoplasms which has oncocytes and variable number of lymphocytes however cells clusters in oncocytic neoplasms are bigger and three dimensional.\[[@ref15]\] It is important to always reaspirate any residual mass after initial drainage of fluid from Warthin\'s tumor.

![Smear shows oncocytes admixed lymphomononuclear cells against dirty background in case of Warthins tumor, H&E, ×40](JOMFP-21-203-g008){#F3}

Adenoid cystic carcinoma was the most common malignant tumor constituting 7.5% of all neoplasms. This is in concordance with the findings of Souza Lima S *et al*.\[[@ref19]\] The aspirates from adenoid cystic carcinoma usually had two components: epithelial cells and acellular basement membrane material seen as homogenous spherical structures \[[Figure 4](#F4){ref-type="fig"}\]. The hyaline globules are not unique for adenoid cystic carcinoma, it may be found in cases of polymorphous low-grade adenocarcinoma, basal cell adenomas, pleomorphic adenoma and even in epithelial-myoepithelial carcinoma and basal cell adenocarcinoma.\[[@ref20]\]

![Cytological smear shows tumor cells along with hyaline globules in case of adenoid cystic carcinoma, MGG, ×40](JOMFP-21-203-g009){#F4}

MEC constituted 2.66% of all neoplasms in our study. Satko *et al*.\[[@ref21]\] and Lima *et al*.\[[@ref22]\] in their series reported the incidence of mucoepidermoid as 5.2% and 4.4%, respectively. The cytological smears from a MEC show the presence of mucus producing cells and intermediate cells as shown in [Figure 5](#F5){ref-type="fig"}. The cells exhibit varying degree of atypia according to which the tumor is categorized as low, intermediate and high grade. Low-grade tumor accounts for 80% of all MECs and is characterized by cystic growth pattern.\[[@ref15]\] The aspiration of low-grade MEC usually yields mucoid fluid and smears are typically hypocellular having bland cytologic features.\[[@ref15]\] A low-grade tumor has to be differentiated from Warthins tumor, benign salivary gland cyst, branchial cleft cyst, sialolithiasis and pleomorphic adenoma with excess of mucoid stroma.\[[@ref15]\] An extensive search for mucus producing goblet cells is required in these cases. Klijanienko and Vielh\[[@ref23]\] reviewed fifty cases of MEC and suggested FNAC is an accurate technique for diagnosing high- or intermediate-grade tumors; however, it remains unsatisfactory in detecting low-grade tumors.

![Cytological smears show mucous secreting tumors cells in case of mucoepidermoid carcinoma, MGG, ×40](JOMFP-21-203-g010){#F5}

We reported one case each of metastatic carcinomatous deposits from larynx in our analysis. Nguansangiam *et al*.\[[@ref3]\] reported 2.2% salivary gland aspirates as metastasis. It is important to differentiate a primary neoplasm from a secondary malignant neoplasm to avoid unnecessary surgery and to guide subsequent radiotherapy and chemotherapy. One case of lymphoma was diagnosed in our work Das *et al*.\[[@ref2]\] reported almost similar incidence of 3.5% salivary gland aspirates as lymphoma.

In our current study, we concluded that specific tumor type exhibited statistically positive correlation with age (*P* \< 0.001), gender (*P* = 0.001) and site of lesion (*P* \< 0.001). de Oliveira *et al*.\[[@ref7]\] in their study showed positive correlation of specific tumor type with age (*P* \< 0.05), gender (*P* \< 0.05) and site of lesion (*P* \< 0.05). This is in concordance with our study.

Nonneoplastic lesions {#sec2-4}
---------------------

In the current work, nonneoplastic lesions constituted 46.66% of adequate salivary gland aspirates as shown in [Table 5](#T5){ref-type="table"}. A studies conducted by Singh Nanda *et al*.\[[@ref4]\] and Rajwanshi *et al*.\[[@ref24]\] revealed the presence of nonneoplastic lesions as 55.9% and 66.8%, respectively. Chronic sialadenitis was seen in 68.6% followed by mucocele in 17.1%, acute sialadenitis in 11.4% and tuberculosis in 4.8% in the present analysis. Similar results were obtained by Singh Nanda *et al*.,\[[@ref4]\] who studied patients and found chronic sialadenitis in 83% of cases, mucocele in 9.8% cases and abscess in 5.6% cases. Gupta *et al*.\[[@ref25]\] quoted that out of 74 patients of salivary gland aspirates 57.4% had chronic sialadenitis, 19.1% had mucocele, 12.7% had acute sialadenitis and 2% had granulomatous sialadenitis and 1.8% presented with sialadenosis. A higher incidence was seen in females with male:female ratio 3:4; however, male predominance was seen in study conducted by Gupta *et al*.\[[@ref25]\] The age range for nonneoplastic lesions was from 6 to 57 years. The parotid gland was most commonly involved followed by submandibular and minor salivary glands as shown in [Table 5](#T5){ref-type="table"}.

The cytological smears of chronic sialadenitis comprised clusters of ductal epithelial cells along with the presence of lymphomononuclear cells in the background. The cases diagnosed as acute sialadenitis showed numerous polymorphonuclear neutrophils and cell debris. The aspirate in cases of mucocele was watery in consistency and smears exhibited numerous foamy macrophages admixed with lymphomononuclear cells. The two cases were reported as tuberculosis of major salivary gland, which on microscopic examination showed the presence of epitheloid cell granuloma \[[Figure 6](#F6){ref-type="fig"}\] and exhibited acid-fast bacilli on ZN staining.

![Smear shows epithelioid cell granuloma in case of tuberculosis of submandibular gland, H&E, ×40](JOMFP-21-203-g011){#F6}

CONCLUSION {#sec1-5}
==========

Our study highlighted FNAC as a simple rapid, safe, minimally invasive technique for diagnosis of salivary gland lesions. Adequate sampling, high-quality smear preparation and experienced cytopathologist can diagnose majority of nonneoplastic and common benign and malignant neoplasms.
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